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Description
TECHNICAL FIELD

This invention relates to a parallel-axis gear differ-
ential having planetary gear arranged parallel to an axis
of rotation of a housing.

BACKGROUND OF THE INVENTION

In general, parallel-axis gear differentials comprise,
as disclosed in International Publication No.
WO93/02300 and WO93/02301, a housing driven for ro-
tation, one pair of side gears rotationally arranged within
the housing on an axis of rotation thereof, and at least
one pair of planet gears arranged within the housing in
parallel relation with the axis of rotation thereof. The
planetary gears of each pair are in meshing engage-
ment with each other and also meshed with the respec-
tive side gears.

The one pair of planetary gears are rotatably re-
ceived respectively in pockets formed in the housing. By
utilizing a frictional resistance generated between an
outer peripheral surface of each planetary gear and an
inner peripheral surface of each pocket, a driving torque
transmitted to the housing is distributed to the one pair
of side gears in accordance with a prescribed torque bi-
as (hereinafter referred to as the "TBR"). Factors for de-
termining the largeness of the TBR include a frictional
resistance between the housing and an end face of each
side gear, a frictional resistance between the end faces
of adjacent side gears, a frictional resistance between
teeth of the gears which are in meshing engagement
with each other, and the like. A frictional resistance be-
tween an outer peripheral surface of each planetary
gear and an inner peripheral surface of the pocket is one
main factor for determining the largeness of the TBR.

In the above conventional parallel-axis gear differ-
ential, there is involved such a problem that a large TBR
is unobtainable.

That is, as shown in Fig. 16, presuming that the
housing is driven for rotation in a direction as indicated
by an arrow, thrust forces F1, F2 attributable to the
meshing engagement between the side gears S1, S2
and the planetary gears P1, P2, and between the plan-
etary gears P1 and P2 are acted on the planetary gears
P1, P2. The thrust forces F1, F2 cause the planetary
gears P1, P2 to be urged against inner peripheral sur-
face of each pocket (not shown) to thereby generate a
frictional resistance between the outer peripheral sur-
faces of the planetary gears P1, P2 and the inner pe-
ripheral surfaces of the pockets. Accordingly, in order to
obtain a large TBR, it is necessary to increase the thrust
forces F1, F2.

The thrust force F1 is a sum of vectors of meshing
engagement reaction forces Fs1, Fp1 acting between
the planetary gear P1 and the side gear S1, and be-
tween the planetary gear P1 and the planetary gear P2,
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while the thrust force F2 is a sum of vectors of meshing
engagement reaction forces Fs2, Fp2 acting between
the planetary gear P2 and the side gear S2, and be-
tween the planetary gear P2 and the planetary gear P1.
In this case, the thrust force F1 acting on the planetary
gear P1 becomes large because the meshing engage-
ment reaction forces Fs1, Fp1 are oriented generally in
the same direction, but the thrust force F2 acting on the
planetary gear P2 is very small compared with the thrust
force F1 because the meshing engagement reaction
forces Fs2, Fps are oriented generally in opposite direc-
tions. Accordingly, it is only one of the paired planetary
gears P1, P2 that contributes the TBR. For this reason,
there is involved in the conventional parallel-axis gear
differential that a large TBR is unobtainable.

If a number, n (n = 2) pairs, of the planetary gears
P1, P2 should be provided, it would be possible to in-
crease the number of the planetary gears P1, P2 which
can contribute to the TBR compared with the case
where only one pair of the planetary gears Pa, P2 are
provided. However, if a number, n pairs of the planetary
gears P1, P2 should be provided, the thrust forces act-
ing on the respective planetary gears P1, P2 become
1/n compared with the case where only one pair of the
planetary gears P1, P2 are provided. Accordingly, the
TBR can not be increased.

SUMMARY OF THE INVENTION

According to the present invention, there is essen-
tially provided a parallel-axis gear differential compris-

ing:

a sleeve-like housing (1) driven for rotation about
an axis (1) of rotation thereof;

one pair of side gears (2A, 2B) rotatably supported
within the housing (1) with a common axis thereof
aligned with the axis (L) of ration;

at least one pair of planetary gears (3A, 3B) rotata-
bly supported within the housing (1) in parallel with
the axis (L) of rotation and meshed with the one pair
of side gears (2A, 2B), respectively; and

the one pair of planetary gears (3A, 3B) being ro-
tatably received within two first pockets (12A, 12B)
formed in an inner peripheral surface of the housing

(),

CHARACTERIZED in that the two first pockets
(12A, 12B) are formed in a circumferential direction of
the housing (1) away from each other;

an even number of second pockets (12B, 12C) are
formed between the two first pockets (12A, 12B) in
parallel relation with the axis (L) of rotation;
transfer gears (4A, 4B) are rotatably received within
the even number of second pockets (12B, 12D), re-
spectively; and

the even number of transfer gears (4A, 4B) consti-
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tuting a gear train for interconnecting the one pair
of planetary gears (3A, 3B).

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1(A)-1(B) are views showing the first embod-
iment of the present invention, Fig. 1(A) is a sec-
tional view taken on line A-A of Fig. 1(B), and Fig.
1(B) is a sectional view taken on line B-B of Fig. 1
(A);

Fig. 2 is an exploded perspective view of the first
embodiment;

Fig. 3 is an development view showing a gear train
from one side gear to the other side gear in the first
embodiment;

Fig. 4 is a view showing a housing of the first em-
bodiment and a sectional view taken on line Z-Z of
Fig. 5;

Fig. 5 is a sectional view taken on line X-X of Fig. 4;
Fig. 6 is a sectional view taken on line Y-Y of Fig. 4;
Fig. 7 is a representation showing meshing engage-
ment reaction forces and thrust forces acting on
planetary gears and transfer gears in the first em-
bodiment;

Fig. 8 is aview similar to Fig. 7, showing the second
embodiment of the present invention;

Fig. 9 is a development view similar to Fig. 3, show-
ing the second embodiment;

Fig. 10 is a sectional view similar to Fig. 1(B), show-
ing the third embodiment of the present invention;
Fig. 11 isadevelopmentview similarto Fig. 3, show-
ing the third embodiment;

Fig. 12 is a development view similar to Fig. 3,
showing the fourth embodiment of the present in-
vention;

Fig. 13 is a development view similar to Fig. 3,
showing the fifth embodiment of the present inven-
tion;

Fig. 14 is a view showing the sixth embodiment of
the present invention, and a sectional view taken on
line X-X of Fig. 15;

Fig. 15 is a sectional view taken on line Y-Y of Fig.
14; and

Fig. 16 is a representation showing meshing en-
gagement reaction forces and thrust forces acting
on one pair of planetary gears of the conventional
parallel-axis gear differential.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Embodiments of the present invention will now be
described with reference to Figs. 1 through 15.

Referring first to Figs. 1 through 7, the first embod-
iment of the present invention will be described. A gear
differential arrangement D according to the first embod-
iment is suited to be used as an automobile differential.
As shown in Figs. 1 and 2, the gear differential arrange-
ment D comprises, as main component elements, a
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housing 1, one pair of side gears 2A, 2B, three pairs of
planetary gears 3A, 3B, and three pairs of transfer gears
4A, 4B.

As shown in Fig. 1, the housing 1 comprises a cy-
lindrical body 1A opposite ends of which are open, and
closure members 1B, 1C for closing the opposite end
opening portions of the body 1A, respectively.

As shown in Figs. 1, 2, and 4 through 6, a partition
portion 11 is formed on a central portion of an inner pe-
ripheral surface of the body 1A. A hole 11a is formed in
a central portion of the partition portion 11. The hole 11a
is unrotatably connected with a drive shaft (not shown)
connected to an engine (not shown) through a spline
connection or other means. The housing 1 is driven for
rotation about an axis L of rotation by the drive shaft.

Three sets of pockets, each set consisting of four
pockets 12A, 12B, 12C, and 12D, areformed inthe inner
peripheral surface of the body 1A. The three sets of
pockets 12A through 12D are equally spacedly ar-
ranged in a circumferential direction of the body 1A. The
respective pockets 12A through 12D extend from one
end of the body 1A to the other end thereof in parallel
with the axis L of rotation. The pockets (first pockets)
12A, 12D and the pockets (second pockets) 12B, 12C
are arranged respectively on two circumferences about
the axis L of rotation. The circle on which the pockets
12B, 12C are arranged is larger in diameter than the cir-
cle on which the pockets 12A, 12D are arranged. Ac-
cordingly, the pockets 12B, 12C are located outwardly
of the pockets 12A, 12B.

The one pair of side gears 2A, 2B are arranged re-
spectively on one and the other end sides within the
body 1A with their common axis aligned with the axis L
of rotation. Through-holes 21, 21 are formed respective-
ly in the central portions of the respective side gears 2A,
2B. Inner end portions of output shafts (not shown) ro-
tatably pierced into bearing holes 13, 13 of the closure
members 1B, 1C are unrotatably connected respective-
ly to the through-holes 21, 21 by spline connection or
other suitable means. Accordingly, the side gears 2A,
2B are rotatably supported by the housing 1 through the
output shafts. At least one of the output shafts connect-
ed respectively to the side gears 2A, 2B is of a sleeve-
like configuration, into which the drive shaft is relatively
rotatably pierced.

Friction washers 5 are respectively arranged be-
tween the side gear 2A and the closure member 1B, be-
tween the side gear 2A and the partition portion 11, be-
tween the side gear 2B and the closure member 1C, and
between the side gear 2B and the partition portion 11.
When the side gears 2A, 2B are rotated relative to the
housing 1, a frictional resistance against the relative ro-
tation is generated between the respective friction
washers 5 and the side gears 2A, 2B. This frictional re-
sistance is one of the factors for determining the large-
ness of the TBR.

The planetary gears 3A, 3B each have the generally
same length as the body 1A. The planetary gears 3A,
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3B are each provided on one end portions thereof with
areduced diameter portion 31 and on the remaining por-
tions with a gear portion 32. The reduced diameter por-
tion 31 is slightly longer than the side gears 2A, 2B and
equal to or slightly smaller in diameter than a bottom
circle of teeth of the gear portion 32. The outside diam-
eter of the gear portion 32 is generally equal to the inside
diameters of the pockets 12A, 12B. The planetary gears
3A, 3B are inserted respectively into the pockets 12A,
12B with the reduced diameter portions 31, 31 located
on the side rears 2B, 2A side. In this case, since the
outside diameter of the gear portion 31 is generally
equal to the inside diameters of the pockets 12A, 12B,
the planetary gears 3A, 3B are rotatable (about their
own axes) within the pockets 12A, 12B, respectively and
rotated (about the axis L of rotation) together with the
housing 1 as one body. Moreover, as shown in Fig. 3,
the planetary gears 3A, 3B are in meshing engagement
respectively with the side gears 2A, 2B at outer end por-
tions of the gear portions 32, 32.

The transfer gears 4A, 4B have the same outside
diameters as the mside diameters of the pockets 12B,
12C, and have the generally same length as the body
1A. The transfer gears 4A, 4B are rotatably inserted re-
spectively into the pockets 12B, 12C. Teeth are formed
over the entire outer periphery of the transfer gears 4A,
4B. The transfer gear 4A is in meshing engagement with
the planetary gear 3A at a crossing area between the
pocket 12A and the pocket 12B, while the other transfer
gear 4B is in meshing engagement with the planetary
gear 3B at a crossing area between the pocket 12C and
the pocket 12D. Moreover, the transfer gears 4A, 4B are
in meshing engagement with each other at a crossing
area between the pocket 12B and the pocket 12C. Ac-
cordingly, the side gears 2A, 2B are connected together
through a gear train consisting of the planetary gear 3A,
the transfer gear 4A, the transfer gear 4B, and the plan-
etary gear 3B.

In the gear differential arrangement D thus con-
structed, the transfer gears 4A, 4B are arranged be-
tween the planetary gear 3A and the planetary gear 3B,
but those transfer gears 4A, 4B merely transfer the ro-
tation of the planetary gears 3A, 3B. Moreover, since
two transfer gears 4A, 4B are arranged, the direction of
rotation of the planetary gears 3A, 3B is the same as in
the case where no transfer gears 4A, 4B are employed.
Accordingly, the function relating to the differential rota-
tion of the gear differential arrangement D is the same
as the conventional gear differential arrangement de-
scribed in the above Publication. Therefore, description
of the differential rotation of the gear differential arrange-
ment D is omitted.

However, the function for limiting the differentiation
of the gear differential arrangement D is greatly different
from the conventional gear differential arrangement.

That is, presume that the housing 1 is driven for ro-
tation in a direction as indicated by an arrow of Fig. 7.
Meshing engagement reaction forces Fp1, Fp2 attribut-
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able to the meshing engagement between the planetary
gear 3A and the side gear 2A and between the planetary
gear 3A and the transfer gear 4A act on the planetary
gear 3A. Similarly, meshing engagement reaction forces
Fp3, Fp4 attributable to the meshing engagement be-
tween the planetary gear 3B and the side gear 2B and
between the planetary gear 3B and the transfer gear 4B
act on the planetary gear 3B. Similarly, meshing en-
gagement reaction forces FT1, FT2 attributable to the
meshing engagement between the transfer gear 4A and
the planetary gear 3A and between the transfer gear 4A
and the transfer gear 4B act on the transfer gear 4A.
Similarly, meshing engagement reaction forces FT3,
FT4 attributable to the meshing engagement between
the transfer gear 4B and the planetary gear 3B and be-
tween the transfer gear 4B and the transfer gear 4A act
on the transfer gear 4B. Then, thrust forces F1 through
F4 as a combined force of the respective meshing en-
gagement reaction forces act respectively on the plan-
etary gears 3A, 3B, and the transfer gears 4A, 4B. By
the thrust forces F1 through F4, the planetary gears 3A,
3B and the transfer gears 4A, 4B are thrust contacted
respectively with the inner peripheral surfaces of the
pockets 12A, 12D, 12B, and 12C. Accordingly, when the
housing 1 is driven for rotation, a frictional resistance as
a primary factor for determining the largeness of the
TBRis generated between the outer peripheral surfaces
of the respective gears 3A, 3B, 4A, and 4B and the inner
peripheral surfaces of the pockets 12A through 12D.

Although the thrust forces F1 acting on the plane-
tary gear 3A is small because the meshing engagement
forces FP1, FP2 are oriented generally in the opposite
directions, the thrust forces F2, F3 acting respectively
on the planetary gear 3B and the transfer gear 4A be-
come large because the reaction forces acting on them
respectively are oriented generally in the same direc-
tion. Although the thrust force F3 acting on the transfer
gear 4B is not so large as the thrust forces F2, F3, it is
larger than the thrust force F1. In this way, the large
thrust forces F2 through F4 are acted on the planetary
gear 3B and the transfer gears 4A, 4B in this gear dif-
ferential arrangement D. Accordingly, the TBR can be
extensively increased compared with the conventional
gear differential arrangement in which a large thrust
force acts only on a single planetary gear.

In case the housing 1 is rotated in the reversed di-
rection to the direction as indicated by the arrow, the
thrust forces F2, F1 act respectively on the planetary
gears 3A, 3B and the thrust forces F4, F3 act respec-
tively onthe transfer gears 4A, 4B. Accordingly, the TBR
can also be increased in this case.

Next, other embodiments of the present invention
will be described. In the embodiments to be described
hereinafter, only those component parts which are dif-
ferent from the above embodiment are described, iden-
tical component parts are denoted by identical reference
numeral, and description thereof is omitted.

Figs. 8 and 9 show the second embodiment of the
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present invention. In this embodiment, the transfer
gears 4A, 4B are arranged on the same circumference
as the planetary gears 3A, 3B. With this arrangement,
if the gear portion is formed over the entire length of the
transfer gears 4A, 4B, opposite end portions interfere
the side gears 2A, 2B. In order to avoid such inconven-
iences, the gear portions 41 are formed only on the cen-
tral portions of the transfer gears 4A, 4B, respectively,
and reduced diameter portions 42 having a diameter
equal to or less than the diameter of the tooth bottom
portion 41 are each formed on the opposite end por-
tions.

Figs. 10 and 11 show the third embodiment of the
present invention. In this embodiment, the side gear 2A
is smaller in diameter than the side gear 2B in order to
make the torque transmitted from the housing 1 to the
side gear 2A smaller than the torque transmitted from
the housing 1 to the side gear 2B. In correspondence
with this, the planetary gear 3A is situated on a smaller
circumference than the planetary gear 3B. The transfer
gears 4A, 4B are arranged on the same circumference
on which the planetary gear 3B is arranged as in the
second embodiment.

Contrary to this embodiment, the side gear 2B may
be formed smaller in diameter than the side gear 2A. If
that is the case, the torque transmitted from the housing
1 to be side gear 2B can be made smaller than the
torque transmitted from the housing 1 t the side gear 2A.

In this way, since the torque transmitted to the side
gears 2A, 2B can be different in magnitude in the gear
differential arrangement including the side gears 2A, 2B
having different outside diameters, driving forces of dif-
ferent magnitudes can be transmitted, when applied to
the center differential, to the front and rear wheels.

Fig. 12 shows the fourth embodiment of the present
invention. In this embodiment, a short gear portion 33 is
formed on an outer end portion of the reduced diameter
portion 31 of the planetary gear 3B. This short gear por-
tion 33 is also in meshing engagement with the transfer
gear 4B. The two gear portions 32, 33 straddle the side
gear 2A which is in meshing engagement with the plan-
etary gear 3A. The short gear portion 33 may be formed
on the planetary gear 3A instead on the planetary gear
3B.

With the construction in which the gear portions 32,
33 straddle the side gear 2A and are in meshing engage-
ment with the transfer gear 4B, a moment attributable
to the meshing engagement between the gear portion
33 and the transfer gear 4B and a moment attributable
to the meshing engagement between the gear portion
33 and the transfer gear 4B are offset each other. Ac-
cordingly, it can be prevented that large moments act on
the planetary gear 3B and the transfer gear 4B, respec-
tively.

Fig. 13 shows the fifth embodiment of the present
invention. In this embodiment, the short gear portions
33, 33 are formed on the reduced diameter portions 31,
31 of the planetary gears 3A, 3B, respectively. The re-
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spective short gear portions 33, 33 are in meshing en-
gagement with the transfer gears 4A, 4B. The gear por-
tions 32, 33 of the planetary gear 3A straddle the side
gear 2B which is in meshing engagement with the plan-
etary gear 3B, while the gear portions 32, 33 of the plan-
etary gear 3B straddle the side gear 2A which is in mesh-
ing engagement with the planetary gear 3A.

Figs. 14 and 15 shows the sixth embodiment of the
present invention. In this embodiment, the pockets 12B,
12C are arranged outwardly of the inner peripheral sur-
face of the housing 1 and are in the form of a sectionally
circular hole as a whole. Owing to this feature, the TBR
can be much more increased.

That is, as shown in Fig. 7, when the housing 1 is
rotated in a direction as indicated by an arrow, a thrust
force F4 orienting towards the inner periphery of the
housing 1 acts on the transfer gear 4B. For this reason,
in case the pocket 12C is formed in the inner peripheral
surface of the housing 1 and the inner side portion of
the pocket 12C is open as in the first embodiment, the
transfer gear 4B contacts only an area ofthe pocket 1
corresponding to the partition portion 11. On the other
hand, in case the pocket 12C is in the form of a hole,
the transfer gear 4B contacts the pocket 12C over an
entire length thereof. Accordingly, a frictional resistance
generated between the transfer gear 4B and the pocket
12C can be increased. By this, the TBR can be in-
creased. This is likewise applicable to the case where
the housing 1 is rotated in the reversed direction to the
direction as indicated by an arrow of Fig. 7. In that case,
the frictional resistance between the transfer gear 4A
and the pocket 12B can be increased. Moreover, since
there is no need of a provision of the partition portion 11
in this embodiment, the housing 1 can be reduced in its
entire length to the extent of the partition portion 11. By
this, the gear differential arrangement can be reduced
in length.

The present invention is not limited to the above em-
bodiments and can be changed in design in accordance
with necessity.

For example, although the gear differential arrange-
ment of the present invention is applied to a center dif-
ferential in the above embodiments, it may likewise be
applied to a front or a rear differential.

Although two transfer gears 4A, 4B are provided be-
tween one pair of planetary gears 4A and 4B, four trans-
fer gears may be provided therebetween.

As the side gears 2A, 2B, the planetary gears 3A,
3B and the transfer gears 4A, 4B, there may be em-
ployed helical gears, or spur gears.

The planetary gears 3A, 3B may be the same or
different in number of teeth from the transfer gears 4A,
4B.

The transfer gears 4A, 4B may be located offset to-
wards the inner periphery side of the housing 1 rather
than the planetary gears 3A, 3B.
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Claims

1.

A parallel-axis gear differential comprising:

a sleeve-like housing (1) driven for rotation
about an axis (1) of rotation thereof;

one pair of side gears (2A, 2B) rotatably sup-
ported within said housing (1) with a common
axis thereof aligned with said axis (L) of ration;
at least one pair of planetary gears (3A, 3B) ro-
tatably supported within said housing (1) in par-
allel with said axis (L) of rotation and meshed
with said one pair of side gears (2A, 2B), re-
spectively; and

said one pair of planetary gears (3A, 3B) being
rotatably received within two first pockets (12A,
12B) formed in an inner peripheral surface of
said housing (1);

CHARACTERIZED in that said two first pock-
ets (12A, 12B) are formed in a circumferential direc-
tion of said housing (1) away from each other;

an even number of second pockets (12B, 12C)
are formed between said twofirst pockets (12A,
12B) in parallel relation with said axis (L) of ro-
tation;

transfer gears (4A, 4B) are rotatably received
within said even number of second pockets
(12B, 12D), respectively; and

said even number of transfer gears (4A, 4B)
constituting a gear train for interconnecting said
one pair of planetary gears (3A, 3B).

A parallel-axis gear differential according to claim
1, wherein said one pair of side gears (2A, 2B) are
formed as the same gears.

A parallel-axis gear differential according to claim
2, wherein said one pair of planetary gears (3A, 3B)
and said even number of transfer gears (4A, 4B) are
arranged on a same circumference.

A parallel-axis gear differential according to claim
2, wherein said one pair of planetary gears (3A, 3B)
are arranged on a same circumference, and said
even number of transfer gears (4A, 4B) are on a
same circumference having a larger diameter than
the circle on which said one pair of planetary gears
(3A, 3B) are arranged.

A parallel-axis gear differential according to one of
claims 1 through 4, wherein said first and second
pockets (12A, 12D; 12B, 12C) are formed in an in-
ner peripheral surface of said housing (1).

A parallel-axis gear differential according to claim
5, wherein a partition portion (11) for dividing the
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10.

11.

12.

interior of said housing (1) into one end side and the
other end side is formed within said housing (1) at
an intermediate portion thereof in a direction of said
axis (L) of rotation, and portions of said first and sec-
ond pockets (12A, 12D; 12B, 12C) corresponding
to said partition portion (11) are formed as holes,
respectively.

A parallel-axis gear differential according to claim
4, wherein said first pocket (12A, 12D) is formed in
the inner surface of said housing (1), and said sec-
ond pocket (12B, 12C) is formed as a hole within
said housing (1).

A parallel-axis gear differential according to claim
1, wherein one (2A) of said one pair of side gears
(2A, 2B) is smaller in diameter than the other (2B).

A parallel-axis gear differential according to claim
8, wherein said planetary gear (3B) meshing with
said side gear (2B) which has a larger diameter than
the other (2A) and said even number of transfer
gears (4A, 4B) are arranged on a same circumfer-
ence, and said planetary gear (3A) meshing with
said side gear (2A) which has a smaller diameter
than said side gear (2B) are arranged on a circum-
ference having a smaller diameter than the circle on
which said planetary gear (3B) meshing with said
side gear (2B) and said even number of transfer
gears (4A, 4B) are arranged.

A parallel-axis gear differential according to claim 8
or 9, wherein said first and second pockets (12A,
12D; 12B, 12C) are formed in the inner peripheral
surface of said housing (1).

A parallel-axis gear differential according to claim
10, wherein a partition portion (11) for dividing the
interior of said housing (1) into one end side and the
other end side is formed within said housing (1) at
an intermediate portion thereof in a direction of said
axis (L) of rotation, and portions of said first and sec-
ond pockets (12A, 12D; 12B, 12C) corresponding
to said partition portion (11) are formed as holes,
respectively.

A parallel-axis gear differential according to claim
1, wherein at least one (3B) of said one pair of planet
gears (3A, 3B) is provided on opposite end portions
thereof with gear portions (32, 33) straddling a side
gear (2A) with which the other planetary gear (3A)
is in meshing engagement, a gear portion (32) on
one end portion of said at least one planetary gear
is in meshing engagement with said side gear (2B)
and said transfer gear (4B), and the other gear por-
tion (33) is in meshing engagement with said trans-
fer gear (4B).
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A parallel-axis gear differential according to claim
12, wherein said one pair of planetary gears (3A,
3B) and said even number of transfer gears (4A,
4B) are arranged on a same circumference.

A parallel-axis gear differential according to claim
12, wherein said one pair of planetary gears (3A,
3B) are arranged on a same circumference, and
said even number of transfer gears (4A, 4B) are ar-
ranged on a same circumference having a larger
diameter than a circle on which said one pair of
planetary gears (3A, 3B) are arranged.

A parallel-axis gear differential according to one of
claims 12 through 14, wherein said first and second
pockets (12A, 12D; 12B, 12C) are formed in the in-
ner peripheral surface of said housing (1).

A parallel-axis gear differential according to claim
15, wherein a partition portion (11) for dividing the
interior of said housing (1) into one end side and the
other end side is formed within said housing (1) at
an intermediate portion thereof in a direction of said
axis (L) of rotation, and portions of said first and sec-
ond pockets (12A, 12D; 12B, 12C) corresponding
to said partition portion (11) are formed as holes,
respectively.

A parallel-axis gear differential according to claim
14, wherein said first pocket (12A, 12D) is formed
in the inner peripheral surface of said housing (1)
and said second pocket (12B, 12C) is formed as a
hole within said housing (1).
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